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PRELIMINARY AMENDMENT 

Assistant Commissioner 

for Patents March 1 , 2002 

Washington, D.C. 20231 

Sir: 

Prior to examination on the merits of this application and prior to calculation 
of the filing fee, please amend the above-identified application as follows: 
IN THE CLAIMS : 

Please amend the claims to read as follows: 
6. (Amended) SMC according to Claim 1, characterised in that the UD fibres (7) are 
shortened by incisions in the finished SMC to produce flowability in the fibre 
direction. 

8. (Amended) SMC according to Claim I, characterised in that a different resin 
matrix (2) is used for the random fibres (4) and the UD fibres (7). 

9. (Amended) SMC according to Claim 1, characterised in that, to check the UD fibre 
directions, individual UD glass fibres are introduced into the matrix (2) in the 

1 



direction of the UD carbon fibres (7) as contrast fibres. 

10. (Amended) SMC according to Claim 1, characterised in that the SMC 
weight per unit area is less than 1000 gram/m^. 

1 1 . (Amended) SMC according to Claim 1 , characterised in that the resin 
matrix (2) contains electrically conductive additives. 

12. (Amended) Process for producing a fibre-reinforced SMC according to 
Claim 1 , characterised 

in that SMC mats with a single layer of UD fibres (7) are produced 

and 

in that a plurality of SMC mats is arranged, prior to further processing to form 
the component (16), with multi-axial alignment of the UD fibres (7) by building up 
into a stack (19). 

14. (Amended) Process according to Claim 12, characterised in that at least 

four UD fibre layers (7) are arranged. 

16- (Amended) Process according to Claim 12, characterised in that at least six 

UD fibre layers (7) are arranged. 

18. (Amended) Process according to Claim 12, characterised in that eight UD 

fibre layers (7) are arranged. 

20. (Amended) Process according to Claim 12, characterised 

in that the SMC mats are cut into strips (12) and would onto spools or reels 

(8), 

in that the strips (12) are cut to length and arranged in rectangular blemk layers 

and 

in that the individual blank layers (11) are built up into a stack (19) on a rotary 
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table (14). 

23. (Amended) Process according to Claim 1 , characterised in that the strips 
(12) are wound onto spools with a core diameter of greater than 200 mm and an 
outside diameter of greater than 500 mm. 

24. (Amended) Process according to Claim 1 , characterised in that the SMC is 
flowable and the blank size is always smaller than the laid out component surface. 

25 . (Amended) Component made of fibre-reinforced thermosets, characterised 
in that this component is produced from an SMC according to Claim 1. 
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REMARKS 

The foregoing amendments are respectfully requested prior to examination on 
the merits of this application. A marked up copy of the amended claims is attached. 

To the extent necessary, applicants petition for an extension of time under 37 
CFR 1.136. Please charge any shortage in the fees due in connection with the filing of 
this paper, including extension of time fees, to the deposit account of Antonelli, Terry, 
Stout & Kraus, LLP, Deposit Account No. 01-2135 (Case: 612.41247X00), and 
please credit any excess fees to such deposit account. 

Respectfully submitted, 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 
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(703)312-6600 
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REWRITTEN MARKED UP COPY 
6. (Amended) SMC according to uiicuf Clauns 1 to 5 Claim 1 , characterised in that 
the UD fibres (7) are shortened by incisions in the finished SMC to produce 
flowabiUty in the fibre direction. 

8. (Amended) SMC according to unc of the picucding claims Claim 1 , characterised 
in that a different resin matrix (2) is used for the random fibres (4) and the UD fibres 
(7). 

9. (Amended) SMC according to u nc of the pieccding claims Claim K characterised 
in that, to check the UD fibre directions, individual UD glass fibres are introduced 
into the matrix (2) in the direction of the UD carbon fibres (7) as contrast fibres. 

1 0. (Amended) SMC according to one of the pieccding claims Claim 1, 
characterised in that the SMC weight per unit area is less than 1000 gram/m^ 

1 1 . (Amended) SMC according to one of the piec c ding claims Claim 1 , 
characterised in that the resin matrix (2) contains electrically conductive additives. 

12. (Amended) Process for producing a fibre-reinforced SMC according to one 
of Claims 1 to 11 Claim K characterised 

in that SMC mats with a single layer of UD fibres (7) are produced 

and 

in that a plurality of SMC mats is arranged, prior to further processing to form 
the component (16), with multi-axial alignment of the UD fibres (7) by building up 
into a stack (19). 

14. (Amended) Process according to Claim 12 or^, characterised in that at 

least four UD fibre layers (7) are arranged. 

16. (Amended) Process according to Claim 12 characterised in that at 

1 



least six UD fibre layers (7) are arranged. 

18. (Amended) Process according to Claim 12 or-i3, characterised in that eight 

UD fibre layers (7) are arranged. 

20. (Amended) Process according to u ue of Claims 12 to 19 Claim 12, 

characterised 

in that the SMC mats are cut into strips (12) and would onto spools or reels 

(8), 

in that the strips (1 2) are cut to length and arranged in rectangular blank layers 

and 

in that the individual blank layers (1 1) are built up into a stack (19) on a rotary 
table (14). 

23. (Amended) Process according to one of the p i c ccding claims Claim 1 , 
characterised in that the strips (12) are wound onto spools with a core diameter of 
greater than 200 mm and an outside diameter of greater than 500 mm. 

24. (Amended) Process according to one of the picccding claims Claim 1, 
characterised in that the SMC is flowable and the blank size is always smaller than the 
laid out component surface. 

25. (Amended) Component made of fibre-reinforced thermosets, characterised 
in that this component is produced from an SMC according to one of Claims 1 to 24 
Claim 1 . 
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Carb on- fibre-reinforced SMC for multi-axially reinforce d 
components 



The invention relates to an SMC for producing fibre- 
5 reinforced thermosetting components, a corresponding 

production process and a component produced from 
this SMC. 

SMC stands for "Sheet Moulding Compound" and is a resin 

10 mat according to DIN 16913. In general, SMC refers to a 

flowable resin mat based on unsaturated polyester resin 
or vinyl ester resin and random fibre distribution in 
the plane of the mat. The reinforcing fibres customarily 
used are glass fibres. A typical SMC formulation 

15 consists of about 30% of polymer, about 30% of filler 

and about 3 0% of glass fibres, the remainder being 
composed of additives, such as, for example, colouring 
pigments, hardeners, dispersing auxiliaries, fillers and 
similar materials. SMC is generally produced as follows: 

20 the resin matrix is applied to two carrier films. These 

carrier films are drawn through an SMC machine and in 
the process transport the resin matrix, onto which the 
reinforcing fibres are sprinkled or laid. Once the 
reinforcing fibres have been deposited, the two films 

25 are pressed together to produce a kind of sandwich. This 

sandwich is transported through an impregnating" section, 
which uses pushing and rocking movements to ensure that 
the fibres are uniformly wetted with the resin matrix. 
At the end of the machine, it is wound onto reels. Of 

3 0 crucial importance is a ripening process, which may be 

initiated by chemical and/or physical means. After this 
ripening process, the SMC can be further processed. 
After stripping off of the carrier foils, the SMC is 
customarily processed or pressed in heated steel moulds 

35 to form shaped parts. 



The advantage of SMC is the high flowability, which has 
the effect that only 3 0 to 5 0% of the pressing mould has 
to be covered. The strength and stiffness can be varied 
in a wide range, depending on the reinforcing- fibre 
content . 

As an alternative, it is known to place a woven fabric 
in the resin matrix for reinforcement. The disadvantage 
of this is that, although the strength is substantially 
increased, there is hardly any flowability. The pressing 
mould must be completely covered, which requires exact 
cutting to size, resulting in a lot of waste - 

Furthermore, SMC with a glass -fibre reinforcement 
comprising both cut fibres (random fibres) and 
unidirectional fibres (UD fibres) is known. The UD 
fibres produce increased strength and stiffness 
properties in an axial direction and the random fibres 
determine the transverse strength. This SMC is 
preferably employed only for support -type components, 
such as, for example, bumper supports. It is not 
possible to produce sheet -like components because of the 
high tendency of the components to become distorted. 

The object on which the invention is based is to develop 
an SMC for producing fibre-reinforced thermosetting 
components according to the preamble such that a high 
strength and stiffness in a multi-axial direction is 
achieved in sheet-like thin-walled components. The basis 
for this is an SMC with an asymmetrical fibre structure, 
comprising a random fibre side and a UD fibre side. 

According to the invention, this object is achieved in 
that several layers of SMC containing UD fibres with a 
different axial alignment from one another are arranged 
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in the component. Since the UD fibres govern the 
strength and stiffness properties, these properties are 
not only provided in an axial direction but in different 
directions. Owing to the high strength and stiffness, it 
5 is possible to produce lightweight components or ones 

with a thin wall structure . 

In order to be able to produce a multi- layer SMC 
structure with desired component wall thicknesses of 
10 about 1.2 mm and large SMC as cut dimensions, the SMC 

weight per unit area must be less than 1000 g/m^ . 

Until now, it has not been possible either to produce 
such low SMC weights per unit area industrially, or 
15 effectively from the point of view of strength and 

stiffness „ The development of such an SMC has become 
interesting only with a UD carbon- fibre reinforcement 
and the resulting strength and stiffness properties for 
a multi-a:>tial reinforcement in the component. 

20 

In comparison with the customary process techniques for 
the production of components from fibre composites with 
carbon fibres (resin transfer moulding, prepreg 
processing by the pressing or autoclave process) , the 
25 SMC on which the invention is based has the following 

advantages : 

Simple as cut geometries, since despite UD fibre 
reinforcement the SMC is flowable 

30 

No SMC clippings which have to be disposed of or 
recycled 

No trimming of the shaped parts, therefore no waste 

35 
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Short cycle times of the component production, 
therefore suitable for mass production. 

A combination of random fibres formed of glass or carbon 
5 fibres with UD carbon fibres is preferred for the 

asymmetrically reinforced SMC which has been developed. 

The SMC on which the invention is based covers 60 - 95% 
of the pressing mould. In order to produce the 
10 flowability of the UD carbon fibres in the UD direction, 

the continuous UD fibres are cut to a finite length. The 
finite UD fibre lengths may be between 25 mm and 65 0 mm. 
The ends of the finite UD fibres are offset from one 
another in order to avoid weak points in the SMC. 

15 

In a preferred embodiment, the UD fibre lengths are 
carbon fibre tows, for example produced by the "heavy 
tow" process. It is advantageous to use carbon fibres 
greater than 49 K for this purpose. Alternatively, 

2 0 broad- strip carbon fibre tows produced by the "heavy 

tow" process in widths of 10 mm to 500 mm can be used. 

To check the UD fibre directions in the finished shaped 
part by X-ray inspection, individual glass fibre -yarns 
25 are introduced into the matrix in the direction of the 

UD fibres as contrast fibres . 

To improve the fibre wetting, the flowability and to 
compensate for shrinkage, a different resin matrix is 

3 0 advantageously used for the random fibres and the UD 

fibres . 

It is advantageous to introduce conductive additives 
into the resin. matrix, in order to improve the 
35 • electrical conductivity to such a degree that an 



electrostatic (ESTA) coating is possible without an 
additional conductive primer on the component* 

The surface resistance should be between 10 and 10^ Q at 
5 5 V and the volume resistance be less than 10^ Q/cra, 

A process according to the invention for producing a 
fibre-reinforced SMC having the above-mentioned 
properties is distinguished in that SMC mats with random 

10 fibres and a single layer of UD fibres are produced and 

in that a plurality of such SMC mats is arranged, prior 
to further processing to form the shaped part, with 
multi-axial alignment of the UD fibres by building up 
into a stack. This has the great advantage that an 

15 existing installation for producing an SMC comprising 

random fibres and UD fibres does not have to be altered. 
The multi- axial alignment is brought about by the 
building up of individual SMC mats into a stack, the SMC 
mats being stacked so as to be rotated relative to one 

2 0 another. 

In a preferred embodiment, all the UD fibre layers used 
are aligned in the 0° direction and any desired number 
of fibre layers are used. 



25 
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In an alternative preferred embodiment, at least four UD 
fibre layers are arranged in the following alignment: 

0% 90% 90% 0" or 0% 90% 0% 90% 

The angles indicate that the next UD fibre layer below 
is arranged so as to be rotated by this angle relative 
to the first layer. 
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This means that the first layer is aligned at O"* and the 
second layer at 90° relative to the first layer. 

In an alternative preferred embodiment, at least six UD 
5 fibre layers are arranged. In this case, the UD fibre 

layers expediently have the following alignment : 

0% 90°; +45% -45% 90% 0% 

10 In an alternative embodiment, eight UD fibre layers are 

arranged with the following alignment: 

0% 90%- 4-45% -45% +45% -45% 90% 0% 

15 For greater wall thicknesses, the material structure can 

be laid from multiples of 4 or 6 or 8 layers in the 
specified order one above the other. 

A preferred embodiment of the process provides that the 

2 0 SMC mats (with one UD fibre layer) are cut into strips 

and wound onto spools, that the strips for the component 
production are cut to length and arranged in any desired 
position and the individual blank layers are built up 
into a stack in any desired angular position relative to 
25 one another on a rotary table. This has the advantage 

that even geometrically difficult blank shapes do not 
produce any waste . 

As the final operation, the stack is either placed in 

3 0 the tool (press) for producing the component and the 

component is pressed or else, as an intermediate stage, 
is preshaped by prepressing for the purpose of securing, 
the press for preshaping being an inverse form of the 
mould for producing the component, 

35 



Preferably, the strips are wound onto spools with a core 
diameter of greater than or equal to 200 mm and , an 
outside diameter of greater than or equal to 500 mm. 

The SMC and processing technology according to the 
invention is versatile. It is preferably used to produce 
fibre-reinforced components, in particular for the 
automotive industry . 

Components can be produced for a wide' variety of 
applications, depending on the resin matrix. Interior 
and exterior parts joined together result in high 
strengths and stiffnesses in body elements, for example. 

When using a non- shrinking resin matrix, it is possible 
to produce exterior parts of motor vehicles with a 
"class A" surface which, because of their electrical 
conductivity, can be electrostatically coated like 
sheet -metal parts. 

Further features of the invention will become apparent 
from the figures which are described below and in which: 

Fig. 1 shows, schematically, an installation for 
producing SMC with one UD fibre layer, 

Fig. 2 shows, schematically, an apparatus for 

producing the blank layers and the multi-axial 
SMC, 

Fig. 3 shows, schematically, the production of the 

blank layers and the building up into a stack 
on a rotary table. 



Fig. 4 



shows the pressing to form a shaped part. 
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Fig. 5 shows, by way of example, a built up stack of 
individual IJD fibre layers. 



Fig. 6 shows a finished shaped part with a schematic 
arrangement of the original UD fibre layers, 
and 



Fig- 7 shows the multi-axial alignment of the UD 
fibre layers. 

10 

Fig. 1 shows a machine or installation for producing SMC 
with a single UD-fibre layer. A resin paste or resin 
matrix 2 is applied to a film 1 using a doctor blade 3 . 
Random fibres 4 are then sprinkled on. These random 

15 fibres 4 are glass fibres or carbon fibres, which are 

supplied as continuous fibres 5 to a cutting device 6 
and are cut by the latter into small pieces of about 6 - 
5 0 mm in length. Unidirectional UD fibres 7 are then 
laid on in the direction of travel of the web. These UD 

20 fibres 7 are preferably carbon fibres. Finally, a second 

film 1 is again coated with a resin matrix 2 using a 
doctor blade 3 and is laid onto the first film, 
resulting in a kind of sandwich. The subsequent 
impregnation in a chamber between honeycombs or 

2 5 honeycombs and binders, which may be arranged in a 

heating chamber, is not shown. This SMC thus produced 
is, according to the invention, cut on-line or off-line 
into strips of about 4 - 20 cm in width and wound 'onto 
reels . 

30 

Fig. 2 shows, schematically, the subsequent procedure. 
The reels 8 just mentioned are arranged offset in 
succession. Only two reels 8 are depicted here, by way 
of example. A film stripper 9 is arranged beside each of 
35 the reels 8. To produce the multi-axial SMC, the SMC is 



cut to length by a cutting tool 10 and displaced, 
resulting in a blank layer 11 of virtually any shape 
without clipping. The reference numeral 12 denotes the 
individual strips after cutting and before displacement. 
The displacement takes place on a conveying device 13 - 
The individual layers 11 cut to size are then either 
built up into a stack with different axial alignment of 
the UD fibres on a rotary table 14 or else fixed 
directly by prepressing. The press 15 for preshaping is - 
advantageously an inverse form of the mould for 
producing the shaped part . 

Fig. 3 shows, schematically, the production of the blank 
layers 11 and the building up into a stack on a rotary 
table 14. The individual reels 8 are cut, according to 
requirements, and displaced to form a blank layer 11 and 
then stacked on a rotary table 14 . This procedure does 
not produce any waste or clippings. 

Fig. 4 shows the pressing to form a shaped part IG . A 
stack of built-up blank layers has been preshaped in a 
preshaping press 17. This preshaping press 17 is then 
placed together with the preshaped part into the press 
18, the preshaping press is then withdrawn and the 
shaped part IS is pressed. 

Fig. 5 shows, by way of example, a built-up stack 19 of 
individual blank layers 11. In this example, the stack 
19 consists of six layers with an orientation of the UD 
fibre layers of 0°, 90°, +45°, -45°, 90°, 0°. 

Fig. 6 shows a finished component (shaped part) 16 with 
a schematic arrangement of the individual UD fibre 
layers. The building up of the individual cut to size 
layers 11 can be clearly seen. 



Fig. 7 shows the mult i -axial alignment of the UD fibre 
layers at 0°, 90°, +45°, -45°, 90°, 0°. 



Claims 



SMC (Sheet Moulding Compound) for producing fibre- 
reinforced thermosetting components consisting of a 
resin matrix (2) which is fibre-reinforced with 
unidirectional fibres (UD fibres) (7) arranged in 
axial alignment and advantageously with additional 
cut fibres (random fibres) (4) arranged in non- 
aligned manner in the resin matrix (2) , 
characterised in that several layers of SMC 
containing UD fibres (7) with a different axial 
alignment from one another are arranged in the 
component . 

SMC according to Claim 1, characterised in that the 
random fibres (4) are glass fibres and the UD 
fibres (7) are carbon fibres or vice versa. 

SMC according to Claim 1, characterised in that the 
UD fibres (7) and the random fibres (4) are carbon 
fibres . 

SMC according to Claim 1, characterised in that the 
UD fibres (7) are carbon fibres and no random 
fibres (4) are used. 

SMC according to Claim 1, characterised in that the 
UD fibres (7) are "heavy tow" carbon fibre tows or 
"heavy tow" broad-strip carbon fibre tows. 

SMC according to one of Claims 1 to 5, 
characterised in that the UD fibres (7) are 
shortened by incisions in the finished SMC to 
produce flowability in the fibre direction. 
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SMC according to Claim 6, characterised in that the 
cutting width of the tool for cutting the UD fibre 
layers is between 2 mm and 15 mm. 

SMC according to one of the preceding claims, 
characterised in that a different resin matrix (2) 
is used for the random fibres (4) and the UD fibres 
(7) . 

SMC according to one of the preceding claims, 
characterised in that, to check the UD fibre 
directions, individual UD glass fibres are 
introduced into the matrix (2) in the direction of 
the UD carbon fibres (7) as contrast fibres. 

SMC according to one of the preceding claims, 
characterised in that the SMC weight per unit area 
is less than 1000 gram/m^. 

SMC according to one of the preceding claims, 
characterised in that the resin matrix (2) contains 
electrically conductive additives . 

Process for producing a fibre-reinforced SMC^ 
according to one of Claims 1 to 11, characterised 

- in that SMC mats with a single layer of UD fibres 
(7) are produced 

and 

- in that a plurality of SMC mats is arranged, 
prior to further processing to form the component 

(16) , with multi-axial alignment of the UD fibres 
(7) by building up into a stack (19) . 
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13. Process according to Claim 12, characterised in 
that all the UD fibre layers (7) used are aligned 
in the 0° direction and any desired number of fibre 
layers (7) are used. 

5 

14. Process according to Claim 12 or 13, characterised 
in that at least four UD fibre layers (7) are 
arranged . 

10 15. Process according to Claim 14, characterised in 

that the four UD fibre layers (7) have the 
following alignment 

0°, 90% SQ\ 0^ or 0°, 90% 0% 90% 

15 

16. Process according to Claim 12 or 13, characterised 
in that at least six UD fibre layers (7) are 
arranged . 

20 17. Process according to Claim 16, characterised in 

that the six UD fibre layers (7) have the following 
alignment 

0% 90%- +45% -45% 90% 0% ^ . 

25 

18- Process according to Claim 12 or 13, characterised 
in that eight UD fibre layers (7) are arranged. 

19. Process according to Claim 18, characterised in 
30 that the eight UD fibre layers (7) have the 

following alignment 



0% 90%- +45% -45% +45% -45% 90% 0% 



Process according to orie of Claims 12 to 19, 
characterised 

- in that the SMC mats are cut into strips (12) and 
wound onto spools or reels (8) , 

- in that the strips (12) are cut to length and 
arranged in rectangular blank layers (11) and 

- in that the individual blank layers (11) are 
built up into a stack (19) on a rotary table (14) . 

Process according to Claim 20, characterised in 
that the stack (19) is placed into the mould 
(press) (18) for producing the component (16) or 
else is preshaped by prepressing for the purpose of 
securing. 

Process according to Claim 21, characterised in 
that the press for preshaping is an inverse form of 
the mould for producing the component (16) . 

Process according to one of the preceding . claims , 
characterised in that the strips (12) are wound 
onto spools with a core diameter of greater than 
2 00 mm and an outside diameter of greater than 
5 00 mm. 

Process according to one of the preceding claims, 
characterised in that the SMC is flowable and the 
blank size is always smaller than the laid out 
component surface . 
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Component made of fibre-reinforced thermosets, 
characterised in that this component is produced 
from an SMC according to one of Claims 1 to 24. 

Component according to Claim 25 for use as an 
exterior part of a motor vehicle. 
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ABSTRACT OF THE DISCLOSURE 

The invention relates to an SMC (sheet moulding compound) for producing fibre- 
reinforced duroplastic components. Said SMC consists of a resin matrix (2) which is 
fibre-reinforced with unidirectional fibres (UD-fibres) (7) that are arranged in axial 
alignment and preferably with additional cut fibres (random fibres) (4) that are arranged 
in a non-aligned manner in the resin matrix. According to the invention, in order to 
achieve extremely high rigidity in a multi-axial direction with a low surface weight, 
several layers of SMC are arranged in the component, each layer containing UD-fibres 
(7) with a different axial alignment from one another. 
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As a below named inventor, I hereby declare that: my residence, post office address and country of 
citizenship are as seated below, n«ct to my nam^ I believe I am the original, first, and sol© inventor (if only one 
name is listed below) or an onginal, first, and joint inventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought on the invention entitled CARBON-FIBRE- 
REINFORCED SMC FOR MULTI-AXIALLY BJEilNFORCED CONCEPTS 



the specificaiion of which 

is attached hereto. 

X wag filgd tm March 1. 2002 as 

United States Application Number 10/069.877 
or PCr International AppHcation Number PCT/EP00/0S427 
and was amended on 



(if applicable) 

I hereby state that I have revised and understand the contents of the above-identified specification, 
including the claiir,(5>, as amended by any amendmein referred to abovcs. I ac!aiowli3dg« the du:y to didcluse all 
infomiation known tome to be material to patentabiliry as defined in Title 37, Code of Federal Regulations, Section 
1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section ll9(aH<3), of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified below any fbrei|pi 
application for patent or inventor's certificate having a iiling date before tiiat of die application on which priority is 
claimed: 

Priority 

Prior Foreiyn AppHcadon^s^ glamied 



199 43 442.5 



DE 



(Number) 



(Country) 



199 49 318.9 



DE 



(Number) 



(Coxmtry) 
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(Day/MontbATear Filed) Yes No 
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I hereby claim the benefit under title 35, United States Code, Section 119(e) of any United States provisional 
application(s) listed below 



(Applfcration Number) 



Rling Date 



(Application Number) 



f iUng Date 



I hereby claim tifcie benefit under Title 35, United States Code, Section 120 of any United States 
appIication(s) hsted below and, insofer as the subject mazter of each of the claims of this appUcati on is not disclosed 
in the prior United States application in the mannw provided by the first paragt^h of Tide 35, United States Code, 
Secdon 1 12, I acknowledge the duty to disclose all information known to me to be material to paxentability as 
defined in Tide 37, Code of Federal Regulations, Section 1 .56 which became available between the filing date of die 
prior application and the national or PCT iinematsonal filing date of this application: 
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As a below named inventor, I hereby declare ihatc 
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name is listed below) or an original, £brstp and joint invenK >r 
matter which is claimed and for which a patent is sougjit o|a 
REINFORCED SMC FOR 



L MULTI-AXKALLV X2EINFORCE0 



ijie specification of which 

„ is attached hereto, 
X was filed on March 1> 2002 

United States Application Number 10/D69.S77 
or PCT IntctDaiional Application Number PCT/EP00/Qg427 
and was amended om 



imdeiscmd 



I hereby state that X have reviewed and 
including the claim(d), as amended hy any amendment 
information kno>vn to me to be material to patentability as 



I hereby claim foreign priority benefits under Tztic 35, United States Code, Section 119(a)-(d), of any 
foreign applicatiQn(9) &r patent or inventor's c^'ficate l isted below and have alao identified below any foreign 
^p lication £br patent or inventor's certificate having a filix g date belbre that of the application on which priority is 
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my residence, post office address and couixtry of 
1 am the original, first, and sol© inventor (if only one 
(if plmal names are listed below) of the subject 
the inventioa entitled CARBON*«F£BR£- 
CONCEPTS 



(if applicable) 



the contents of the above-identi£ed specification, 
referred to above, I acknowledge the duty to disclose all 
( efined in Title 37, Code ofFedcral Regulations, Section 



claimed: 

Pnor Foreign Applicationrs^ 

199 43 442.S 

(Number) 



fig. 



(Country) 



199 49 31&.9 



EE. 



(Number) 



(Country) 



I hereby claim the benefit under title 35, Uhiced States ^ktdc. Section 119(e) of any United States proyisiona] 
application(s) listed below 



ll/Seorember/1999 
(DayyMonih/Year Filed) 
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(Day/Monfli/Ycar Filed) 



Priority 
C plflimed 



Yes No 



Yes No 



(Application Number) Filing Date 



(Application Number) Piling Dat^ 



I hereby claim the benefit under Title 35, Uiited States Code;, Section 120 of any United States 
applicaiion(s) Usced below and, inso&r as ihe subject matter of each of the claims of this application is not disclosed 
in the prior United States application in the manner provid !d by the first paragraph of Title 35 , United States Code, 
Section 112, 1 acknowledge the duty to disclose all information known to me to be maTCrial to patentability as 
defined in Tide 37> Code of Federal Regulations, Section 1 .56 vi^ich became available between the filing date of the 
prior application and the national or PCT imemational filing date of this apphcanon: , 
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Dmy to 



(a) A patent by ixs very nanire is affecied widi ajpuouu ixal^m*- ^u^^^w ****.^w-. . « , — , 

effective patent examination occurs when, at the thne an ^p] ication is being examined, the Office is aware of and evaluates the 
teachings of aJJ infonnatiOA maieriaJ to patentabfliiy. Eaeh individual associated with the filing and proaecntion of a patent 
application has a duty of candor and good feiifa m dealing ^ Ac Office, which includes a dut/ to disclose to ihe Office all 
iafOTtnarion koownio ihai individual to be material to patentability as defined in this section- The duty to disclosuiemfomnanon 
exists with respect to each pending claim until the claim is cauceOled or withdrawn firom consideration, or ihe application 
becon)es abandoned. Information material to the patentabilitkr of aclaim that is cancelled or withdrawn fiom consideration need 
not be submitted if the information is not material to the taientabiJity of any claim remaining under consideration in the 
application- There is tio duty to snbmit information which isjnot material to me patentabihty Thedutyto 
disclosure all infomiation known to be material to patcntabihky is deemed to be satisfied if all information known to be maieixal 
to patentability of any claim issued in a pateui >vas cited by ftxe Office or submitted to the Office in the manner prescribed by 
^ J. A^^x y jx _ J 1 AO TT^.w.^ >^ «^ »^4^T^t ««nT Ka fvnntA/i tti rjitinn in connection with which fiaud on the Office was 



if Federjal Regulaiiox^s, Se 



ecuonl36 

Disclose Information Material.to.Patentability 



public interesL The public inrerest is best served, and the most 



93L97(bK(^^^ 1.98^ However.nopMentwfllbegranted manappUcation in connection with which^^ 
piactiocd or attempted or ttie duty of disclosure was violated i brough bad faith or intentional misconduct TheOffice encourages 
applieants to carefully examine: 



(I) 



Prior an cited in search reports of a fore ign patent office in a counietpart application, and 



rfaim; or 



(1) 



ividuals associaled with the filing or prosecution of a patent 
D make sure that any material information contained therein is 



(2) Hie closed infoiroation over whioh 
application believe any pending claim pateixtably defines, 
disclosed to xhe Oflice. 

(b) XJiider this s eciiou, information is materi^ to patentability when it is not cumulative to information ahtady of 
record or being made or record in the ^plicaxion, and 



It establishes, by itself or in combinatior widi other information* a prima fade case of unpaientftbiliQr of a 



(2) It refutes, or is inconsistent with, a 
(1) Opposing an argument of unpatentabih^ 



position the applicant takes im 
relied on by the Office, or 



(ii) 



Asserting an aigumeai: of patentabihty. 



Aprima t&cio case of mmatcolability is established when the information compels aoondusion that a clannis unpatentable under 
tiie preponderance of evidence, bmden-of-proof standard, aviug each term in the claim its broadest reasonable constmction ^ 
consistent with the spodficaiictti, a»d before any cousidetaifon is given to evidence which may bo subnnttcd m an attempt to 
establish a connary conclusion of patentability. 

(c) hi^i'oid T^yig qc^it fti'fttPifi with rh€t filing or ] iroaecuticm of at>atent application within themcaning of this section 

are: 

(1) Haeh inventor named in the application; 

(2) Each attorney or agent who prepares or ] )rosccutcs the applicaaoii ; and 

(3) Every oflier person who is substantively involved m the prepaiurion or prosecution of the application and 
who is associated wi^ the invcn tor, uviOi ihe assignee or wii i anyone to whom Aere is an obligaiion to assign tiie ^plication. 

(d) hidividuals otherthan-flieaitDmeyjageni orinvenlDrin^coir9)tywidi1faissoctionbydiscIosinginforniatioti 
to tiie attorney^ agen^ or inventor. 
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I hereby appoint: Donald R. Anton^ No. 20,296; Melvin Kraus, Reg. No. 22,466; William I. Solomon, Reg, 
No 2S.565- Gregory R Montone, Reg. No. 28,141; Ronald J, Shore, Reg. No, 28,577; Donald E. Stoui, Reg- No- 
26 422; Alii E. Schiavelli, Reg. No. 32,087; James N. Dresser, Reg, No, 22,973; Carl I. Bnmdidge, Reg. No. 
29^621; Paul J. Sksvierawski, Reg, No. 32,173; and Robert M. Bauer, Reg. No, 34,487, my aitom^s; of 
ANTONELLI, TERRY, STOUT & KRAUS, LLP with offices located at 1300 North Seventeenth Sxreei, Suite ISOO, 
Arlington, Virginia 22209, telephone: (703) 312-6600, fax: (703) 312-6666; with fbll power of substitution and 
revocation, to prosecute diis application and to transact all business in the Patent and Trademark Office connscted 
herewith. 



Send all correspondence to: 



CastomerNupiiT>erQ2Q4S7 2:^ 
ANTONELLI, TERRY, STOUT & KRAUS, LLP 
1300 North Seventeenth Sn-eet 
Suite ISOO 
Arlington, VA. 22209 



Direct all telephone calls and &xes to: 



TEL: (703)312-6600 
FAX: (703) 312^666 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
infoimation and belief ait> believed to be true; and further that these statements were made with ihe knowledge ftat 
willful false statements and the like SO made arepunishable by fineor hnprisonment, or both, under Section 1001 of 
Title 18 of the United Slates Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon- 
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Tiilc37, Code orFederal Regulations, Section 1J6 
Daiy TO Disdose fafonng *?^ ^^griipi to Pataaabflity 

(a) A patent by its veiy nature is affected with a p\xblxc interesL The pttbliio mteiest is best served, and iSie most 
elective patent examimtioii occurs when, at the time application is bexog examined, the 0£Sce is aware of and evalusies tEie 
teachings of all information material to pateoiabiHiy. Each indivxdital associated die filing and prosecution of a patcDE 
;^}plicanoa has a duty of candor and good &idi in dealing ^vifh the Office^ which inctodes a dui^ to disclose to ±e Office ^dl 
information known to y l)ftt individual to be maiedal to patentabiliiy as defined in this sccbOD, tbia duty to disclosuce infoimafion 
exists with respect to each pending claim mitil the claim is cancelled or withdrawn fiom considc^tion, or the applicacion 
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disclosed to the Office. , . 

(b) Under diis section, infbizoatKOn is material topateniaHliOrwlicn Aisnotcnmnlative toi^^ already of 
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